








Table 1.
Dates and times of recordings.

Home No. Date Time Blue Channel Red Channel
04 Jul 04:05 - 06:48
1 05 Jul 15:33-17:50 In child’s bedroom-1 In child’s bedroom-2
10 Oct 17:40-18:43

Figure 3. Reconstruction using a Google Earth Image and showing the relative position of Home 1 and
each of the six industrial wind turbines.

Results
The information classically obtained with the dBA metric, 1/3-octave bands and 10-min
averaging (on October 10", 2017, at 18:30) is given in Figures 4 and 5. Weather
conditions obtained from Met Eireann for the closest weather tower at this time were
as follows: Air temperature: 142C, Precipitation: 0.1 mm, Mean Sea-Level Pressure:
1006.0 hPa, Wind Speed: 5.1 m/s (10 kt), Wind Direction: Southwest (2002 az).

The values obtained for the sound pressure level and 1/3-octave bands are seen in
Figures 4 and 5. The overall dBA metric (red bars labelled “Tot”) reflects the sound that
humans would hear if they were present in this environment. The sound pressure level
in dBLin metric (grey bars labelled “Tot”), reflect the amount of acoustic energy to which
humans are concomitantly exposed. The growing discrepancy between the two can be
seen as the frequency falls below 1000 Hz.

Figure 6 shows the sonogram corresponding to the same 10-min period. This visual

representation of time- and frequency-varying acoustic events provides much more
information than the classical approach (Figs 4 and 5). Here short-term events can be
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seen in the region of 20-50 Hz (Fig 6). Tonal components can be seen at 10 Hz and 20 Hz
that are not steady in amplitude and may be amplitude modulated, i.e., where the
amplitude of the pressure is not continuous and varies periodically with time. The 10-
min averages, used in almost all legislation, hide these variations and are representative
only of tonal components that are essentially unvarying over the 10-min period in
question.

The periodogram (Fig 7) over the same 10 minutes shows that there are distinct tonal
components that form a harmonic series. When IWTs are the source of ILFN, the
rotating blades generate repeated pressure waves as each blade replaces the previous
one at any position. A harmonic series is formed with the “blade pass frequency” as the
fundamental frequency (0.8 Hz here). These harmonics constitute what is called the
wind turbine signature [7], which is impossible to identify using the classical dBA, 1/3-
octave, 10-min averaging methodology.

Final Thoughts

Health concerns associated with excessive exposure to ILFN in the workplace have been
around since the industrial boom in the 1960s [8]. In recent years, however, residential
neighbourhoods have also begun to be flooded with ILFN [9-14]. The Family living in
Home 1, for example, has abandoned their residence due to severe health deterioration
in all family members. Accredited acousticians cannot ascertain compliance levels for
ILFN because there are none - the vast majority of regulations worldwide do not cover
this part of the acoustic spectrum. Nevertheless, Public Health Officials and Agencies
should fulfil their job descriptions by becoming aware of the limitations of current noise
guidelines and regulations. Alternatives exist to gather the acoustic information relevant
to the protection of human populations, in both occupational and residential settings.
Noise regulations and guidelines need urgent updating in order to appropriately reflect
ILFN levels that are dangerous to human health.

Page 5 of 8



Home 1 — A-weighting, 1/3 octave bands (0.5 Hz — 4000 Hz), 10-min average - Red Channel

1/3-Octave Spectrum Home 1, Ireland - 10 Oct 2017, 6:30pm - Red (cal.)
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Figure 4. Data covers a 10-min interval analyzed between 0.5-4000 Hz, in 1/3-octave bands, as recorded in
Home 1, on 10 Oct 2017, at 18:30 (red microphone, i.e. inside child’s bedroom-2).

The red bars are A-weighted values, while the gray bars indicate the acoustic energy that is, de facto
present, in dBLin. In this environment, the human being would perceive through the ear an overall A-
weighted pressure-level of approximately 34 dBA (Tot - red bar), while being concomitantly exposed to an
overall acoustic pressure-level of approximately 74 dBLin (Tot — grey bar).

Home 1 — A-weighting, 1/3 octave bands (0.5 Hz — 1000 Hz), 10-min average - Red Channel

1/3-Octave Spectrum Home 1, Ireland - 10 Oct 2017, 6:30pm - Red (cal.)
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Figure 5. Data covers a 10-min interval analyzed between 0.5-1000 Hz, in 1/3-octave bands, as recorded
in Home 1, on 10 Oct 2017, at 18:30 (red microphone, i.e. inside child’s bedroom-2). The red bars are A-
weighted values, while the gray bars indicate the acoustic energy that is, de facto present, in dBLin. In this
environment, the human being would perceive through the ear an overall A-weighted pressure-level of
approximately 26 dBA (Tot - red bar), while being simultaneously exposed to an overall acoustic pressure-
level of approximately 74 dBLin (Tot — grey bar).
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Home 1 — No weighting, 1/36 octave bands (0.5 Hz — 1000 Hz), 0.2 s average - Red Channel
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Figure 6. Sonogram that covers the same 10-min interval (600 s) as in Figures 4 and 5 showing time-
varying features. The colour-coded bar on the right indicates sound pressure level values in dB Linear (no
weighting). The horizontal line seen at 20 Hz is not a continuous tone because over the 600 s, its pressure
level (colour-coded data) varies. A strong (yellow) acoustic phenomenon can be seen to exist at 1.6 Hz and
also at 0.8 Hz.
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Figure 7. Periodogram covering the same 10-min interval (600 s) as in Figs 4-6, and analyzed between 0.5—
1250 Hz. The blade pass frequency of the IWT is 0.8 Hz. Harmonics of this fundamental frequency are
shown in the figure. Each frequency band composing the harmonic series has a well-defined peak, e.g.,
the horizontal line seen in Figure 7 at 20 Hz is represented here as a peak at 20 Hz.
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